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WIRELESS MULTICASTING SERVICE
METHOD USING RELAYED TRANSMISSION
SCHEME

CLAIM OF PRIORITY

This application claims the benefit of Korean Patent Appli-
cation No. 10-2004-122226 filed on Dec. 5, 2006 1n the

Korean Intellectual Property Office, the disclosure of which 1s
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present mvention relates to a wireless multicasting
service method using a relayed transmission scheme for
elfectively providing multicasting services without modity-
ing a conventional network structure 1n the Internet environ-
ment where wired or wireless networks are integrated.

This work was supported by the IT R&D program of MIC/
ITTA[2006-P10-40, System and method for providing multi-
cast service 1n a mobile network by using relayed multicast]

2. Description of the Related Art

As a commumnication technology has been advanced, a user
1s allowed to easily access the Internet through a wired or a
wireless link. Due to such an easy Internet access, the
demands of users have been advanced from text based ser-
vices to multimedia data services. The multimedia data ser-
vice basically requires high capacity data transmission. Espe-
cially, a wireless multimedia group communication service,
for example, a mobile IPTV, requires high capacity multime-
dia data to transmit 1n a comparatively narrower wireless
environment. When a plurality of recervers are present at the
same mobile network, it needs to protect the network
resources from being wasted by high capacity multimedia.

A wireless multicasting service was introduced as a
mechanism to effectively support the above described ser-
vices. FIG. 1 1s a diagram 1illustrating a system for providing,
a multicasting service mn a wired and wireless integrated
Internet environment according to the related art.

Referring to FIG. 1, the system includes a multicast data
sender 100 for transmitting data, a plurality of mobile nodes
500-1 and 500-2 for recerving data transmitted from the
sender 100, mobile networks 30-1 and 30-2 for enabling the
mobile nodes MN 3500-1 and 500-2 to transmit and receive
data through a wireless link, and a multicast network 20
having a plurality of multicast routers 21, 22, 23, and 24
between the sender 100 and the mobile networks 30-1 and
30-2.

A multicast tress that 1s a data transmission path among the
multicast routers 1s set in the multicast network 30. When the
sender 100 transmits predetermined data to the mobile nodes
500-1 and 500-2 joining to the multicast routers 21, 22, 23,
and 24 through an internet group management protocol
(IGMP), the data 1s transierred to the predetermined mobile
nodes 500-1 and 500-2 through the corresponding multicast
tree and the mobile network. Herein, when the mobile nodes
500-1 and 500-2 move to a new mobile network, the multicast
tree 1 the wired network 1s required to be newly formed.

In order to provide multicasting services to a wired and
wireless integrated Internet environment, a multicast network
using multicast routers 1s required to be built by modifying,
the conventional network structure.

If a predetermined mobile node frequently moves to vari-
ous locations 1n a wireless environment, the mobile node
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frequently performs handovers. According to the frequent
handover, the multicast trees must be continuously modified.

SUMMARY OF THE INVENTION

The present invention has been made to solve the foregoing,
problems of the prior art and therefore an aspect of the present
invention 1s to provide a method and apparatus for effectively
providing multicasting services without modifying the con-
ventional network structure.

It 1s another aspect of the present invention to provide a
multicast service method and apparatus for rapidly perform-
ing a handover operation in a wired and wireless integrated
Internet environment.

It 1s still another aspect of the present invention 1s to pro-
vide a multicast service method and apparatus for not requir-
ing a data transmission tree to be reformed although a han-
dover operation 1s rapidly performed 1n a wired and wireless
integrated Internet.

According to an aspect of the mvention, the mmvention
provides a wireless multicasting service method using a relay
transmission scheme including: performing a new joining
request to a mobile multicast agent managing a multicasting
service 1n a second wireless network 11 a mobile node moves
from a first wireless network to the second wireless network;
and performing a secession request to a previous mobile
multicast agent managing a multicasting service 1n the first
wireless network 11 the mobile node recerves a joiming
approval for the new joining request.

According to another aspect of the invention, there 1s pro-
vided a wireless multicasting service method using a relay
transmission scheme including: recerving a new joinng
request from a mobile node receiving a multicasting service
from a neighbor wireless network; processing the join of the
mobile node, when the multicasting service 1s provided; and
joming a multicasting group related the multicasting service
and processing the join of the mobile node, when the multi-
casting service 1s not provided.

According to still another aspect of the invention, there 1s
provided a wireless multicasting service method using a relay
transmission scheme including: receiving a join request for a
multicasting service ifrom a mobile multicast agent or a
mobile node; confirming whether the mobile multicast agent
or the mobile node joins to a session for the multicasting
service; determining whether or not the mobile multicast
agent or the mobile node 1s a valid subscriber that 1s allowed
to join to a session for the multicasting service; and register-
ing the mobile multicast agent or the mobile node for a sub-
scriber list.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and other advantages
ol the present invention will be more clearly understood from
the following detailed description taken 1n conjunction with
the accompanying drawings, in which:

FIG. 1 1s a diagram illustrating a system for providing a
multicasting service in a wired and wireless integrated Inter-
net environment according to the related art;

FIG. 2 1s a diagram 1illustrating a system for providing a
multicasting service in a wired and wireless integrated Inter-
net environment according to an embodiment of the present
invention;

FIG. 3 1s a flowchart 1llustrating a procedure that a mobile
node newly joins to a mobile multicast agent transmitting
multicast data;
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FIG. 4 1s a flowchart illustrating a procedure that a mobile
node secedes from a wireless network where a predetermined

mobile multicast agent transmits multicast data;

FI1G. 5 1s a flowchart illustrating a procedure for constantly
receiving a corresponding multicasting service at a mobile
node receiving multicast data from a predetermined mobile
multicast agent through a wireless network;

FIG. 6 1s a flowchart illustrating a procedure that a mobile
node joins to a foreign network providing a multicasting,
service to the second wireless network when the mobile node
performs handover from a first wireless network to a second
wireless network;

FI1G. 7 1s a flowchart illustrating a procedure that a mobile
node continuously performs multicast communication after
joimng to a foreign network for a second mobile network as
shown 1n FIG. 6;

FIG. 8 1s a flowchart illustrating a procedure that a mobile
node joining to a foreign network for a second wireless net-
work leaves the foreign network as shown in FIG. 6;

FI1G. 9 1s a flowchart illustrating a procedure that a mobile
node joins to a mobile multicast agent providing a multicast-
ing service to the second wireless network by performing
handover from a first wireless network to the second wireless
network;

FI1G. 10 1s a flowchart illustrating a procedure that a mobile
node joining to a foreign network for a second wireless net-
work shown 1n FIG. 9 continuously performs multicast com-
munication;

FI1G. 11 1s a tflowchart illustrating a procedure that a mobile
multicast agent processes a secession request ol a mobile
node;

FI1G. 12 1s a tlowchart illustrating the operation of a session
manager when a new mobile multicast agent or a new mobile
node 1mitially joins to a multicast service;

FI1G. 13 1s a flowchart 1llustrating a procedure that a session
manager monitors a mobile multicast agent or a mobile node
when a multicast communication service 1s constantly pro-
vided;

FI1G. 14 1s a flowchart illustrating the operation of a session
manager when a mobile node normally terminates multicast
communication;

FIG. 15 1s a flowchart illustrating a handover operation
when a mobile node recerving a multicasting server moves to
other wireless network; and

FI1G. 16 1s a tlowchart illustrating a procedure of signaling,
between a mobile node and a mobile multicast agent when a
handover operation 1s performed to continuously receive an
existing multicasting service, which was used to be provided
from the first wireless network, from the second wireless
network when a mobile node moves from the first wireless
network to the second wireless network.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

Certain embodiments of the present invention will now be
described 1n detail with reference to the accompanying draw-
ings In order to clearly describe the present invention, the
descriptions of well-known functions and elements are omit-
ted. Like numeral references denote like element throughout
the accompanying drawings.

It will be understood that when an element 1s referred to as
being “connected” to the other element, 1t can be directly
connected to the other element or it can be electrically con-
nected with an element interleaved therebetween. Also, 1t will
be understood that when an element 1s referred to as “includ-
ing”” the other elements, 1t can further include other elements.
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Throughout the specification, a module denotes a unit of a
predetermined function or processing a predetermined opera-
tion. The module can be embodied as hardware, software, or
combination thereof.

FIG. 2 1s a diagram 1illustrating a system for providing a
multicasting service in a wired and wireless integrated Inter-
net environment according to an embodiment of the present
invention.

Referring to FIG. 2, the system according to the present
embodiment includes a multicast data sender 100, a sender-
side multicast agent (SMA) 200, multicast agents (MA) 310,
320, 330, and 340, mobile multicast agents (MA) 410 and
420, a session manager 600, and mobile nodes 500-1 and
500-2.

The multicast data sender 100 transmits multicast data 1n
order to provide multicasting services 1n the wired and wire-
less integrated Internet environment, and the mobile nodes
500-1 and 500-2 jomned to a session corresponding to the
multicasting service recerves the transmitted multicast data.

The multicast agents 310, 320, 330, and 340 are a node or
a sever system that forms a multicast tree in response to the
session manager 600 and actually relays the data. The sender-
side multicast agent 200 denotes one among the multicast
agents 310, 320, 330, and 340, which 1s included 1n the sender
node or the network and directly receitves data from the
sender.

The session manager 600 1s a device generally managing a
unicast network formed of the sender-side multicast agent
200 and the multicast agents 310, 320, 330, and 340. The
session manger 600 dose not participate to transier the data.
The session manager 600 only participates to form a tree
among multicast agents. That 1s, the session manager 600
manages various session states of the multicast agents, such
as a session creation state, a session termination state, a ses-
s10n joining approval state, and etc.

Herein, the session 1s a class D that 1s corresponding to an
IPv4 multicasting group address. That 1s, the session denotes
a group managed by the session manager. The session man-
ager defines a unique group in a local host. One session 1s
defined as a session ID, not an IP multicast address. The
session ID 1s managed by a session manager 1n a centralized
management scheme.

If handover 1s performed because the mobile node 500-1
receiving the multicast data from a mobile multicast agent
410 1n the first wireless network 400-1 moves to the second
wireless network 400-2, the mobile node 500-2 continuously
receives multicast data corresponding to the multicasting ser-
vice by newly joining to a foreign network including the
mobile multicast agent 420 transmitting multicast data to the
second wireless network 400-2.

Heremnaiter, the basic operating mechanism of a mobile
node and a mobile multicast agent will be described through
FIG. 3 to FIG. 5.

FIG. 3 1s a flowchart illustrating a procedure that a mobile
node newly joins to a mobile multicast agent transmitting
multicast data.

Reterring to FI1G. 3, the mobile node 500 confirms whether
or not a mobile multicast agent 410 transmitting multicast
data 1s present in the wireless network including itself at step
S300. It 1s preferable that all control messages exchanged
between the mobile node 500 and the mobile multicast agent
410 use offset multicast address, for example, <224.0.1.10°.

The mobile multicast agent 410 of the wireless network
informs the mobile node 500 that a corresponding mobile
multicast agent 410 1s present in the wireless network in
response to the conforming operation at step S301. At the step
5301, the mobile multicast agent 410 can also provide infor-
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mation related itself to the mobile node 500. In the present
embodiment, the provided information includes a identifica-
tion (ID) of the mobile multicast agent 410, and a Quality of
service ((QoS) and a service renewal cycle (refresh), which
can be provided from the mobile multicast agent 410.

The mobile node 500 received the message of step S301
requests the mobile multicast agent 410 to join a service at
step S302. With the service joiming request, the mobile node
500 provides the address information of a session to join such
as a source address and a multicast address, join authentica-
tion information, information about a previous mobile mul-
ticast agent, and information about quality of service.

If the mobile multicast agent 410 approves the join request,
the mobile multicast agent 410 transmits a joining approval
message to the mobile node 500 at step S303. The joining
approval message includes session address information,
mobile multicast agent information, negotiated data profile
information, and joining request renewal cycle time.

FIG. 4 1s a flowchart illustrating a procedure that a mobile
node secedes from a wireless network where a predetermined
mobile multicast agent transmits multicast data.

Referring to FI1G. 4, the mobile node 500 transmuits a seces-
s10n request message to a mobile multicast agent where the
mobile node joins at step S400. The secession request mes-
sage means that the mobile node 400 does not need the mul-
ticasting service corresponding to the session of the mobile
multicast agent 410 any more.

After receiving the session secession request at the step
S400, the mobile multicast agent 410 approves the session
secession request from the mobile node 500 at step S401, and
does not provide the multicast data to the corresponding
mobile node 500 any more.

FI1G. 5 1s a flowchart illustrating a procedure for constantly
receiving a corresponding multicasting service at a mobile
node receiving multicast data from a predetermined mobile
multicast agent through a wireless network.

Referring to FIG. 5, the mobile node 500 generates and
transmits a multicasting service renewal request message,
and a corresponding mobile multicast agent 410 receives the
multicasting service renewal request message at step S500.

Then, the mobile multicast agent 410 determines whether
the corresponding multicast data of a corresponding session
1s provided to the mobile node 500 or not. If the mobile
multicast agent 410 accepts the existence of the mobile node
500, the mobile multicast agent 410 transmits a renewal
approval message to the mobile node 500 at step S501.

After the mobile node 500 receives the renewal approval
message at the step S501, the mobile node 500 re-transmits a
service renewal request message within a predetermined
threshold time at step S503.

After receiving the service renewal request message at the
step S503, the mobile multicast agent 410 determines
whether or not multicast data for a corresponding session for
a corresponding mobile node 500 1s provided or not, and
transmits a renewal approval message at step S504 1 the
existence of the mobile node 500 1s accepted.

The resources of the wireless network become exhausted 11
the mobile multicast agent continuously forwards the multi-
media data to the wireless network including no valid mobile
nodes. Therefore, the service renewal request 1s repeatedly
transmitted at a predetermined threshold time 1n order to
prevent the resource from being wasted.

Hereinafter, a procedure of continuously receiving a pre-
vious multicasting service at a mobile node through a foreign
network (FN), not an existing multicast file transmission net-
work, when a mobile node performs handover from a first
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6

wireless network to a second wireless network will be
described with reference to FIG. 6 to FIG. 8.

FIG. 6 15 a flowchart 1llustrating a procedure that a mobile
node joins to a foreign network providing a multicasting
service to the second wireless network when the mobile node
performs handover from a first wireless network to a second
wireless network.

Referring to FIG. 6, a mobile node performs handover from
a first wireless network to a second wireless network and
determines whether a mobile multicast agent 1s present 1n a
foreign network providing a multicasting service to the sec-
ond wireless network or not at step S600.

I1 the mobile node searches that the mobile multicast agent
1s present 1n the foreign network at step S600, the mobile node
requests the searched mobile multicast agent to join a service

at step 5602.

I1 the mobile node successtully joins to the mobile multi-
cast agent by recerving a joiming approval message from the
searched mobile multicast agent, the mobile node provides
the multicasting service for the second wireless network
through the foreign network.

If a mobile multicast agent 1s not present in the foreign
network, or if the searched mobile multicast agent 1n the
foreign network does not approve the mobile network to join,
the mobile node fails to join to the foreign network.

FIG. 7 1s a flowchart illustrating a procedure that a mobile
node continuously performs multicast communication after
joming to a foreign network for a second mobile network as
shown 1n FIG. 6.

Referring to FIG. 7, after a mobile node joins to a foreign
network and receives a multicasting service, the mobile node
determines whether a threshold time 1s passed or not at step
S700. Then, the mobile node requests the mobile multicast
agent to renew at step S701.

If the mobile node does not recerve a renewal approval
message from the mobile multicast agent within a predeter-
mined time at step S702, the mobile node confirms whether 1t
1s a system error or not at step S703. According to the deter-
mination result, the mobile node terminates the joining state
or requests to renew again.

If the mobile node recetves the renewal approval message
at step S702, the mobile node confirms whether the mobile
multicast agent accepts the renewal request or not based on
the renewal approval message at step S704.

I1 the mobile multicast agent accepts the renewal request
the mobile node sustains a joimng state, but if the mobile
multicast agent does not accept the mobile node terminates
the joining state.

FIG. 8 1s a flowchart 1llustrating a procedure that a mobile
node joining to a foreign network for a second wireless net-
work leaves the foreign network as shown in FIG. 6. The
mobile node leaves the foreign network because the mobile
node 1n the second wireless network performs handover to the
third wireless network, or the mobile node terminates the
operation of recerving the corresponding multicasting ser-
vice.

Referring to FIG. 8, the mobile node transmits a secession
request message to a mobile multicast agent of a correspond-
ing foreign network where the mobile node joins at step S800.
If the mobile node receives aresponse message that allows the
mobile node to secede from the mobile multicast agent, the
mobile node successiully secedes from the foreign network.

Heremafiter, a procedure that a mobile node continuously
receives an existing multicasting service through a mobile
multicast agent providing a multicasting service to a second
wireless network while the mobile node performs handover
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from a first wireless network to a second wireless network
will be described with reference to FIG. 9 to FIG. 11.

FI1G. 9 1s a flowchart illustrating a procedure that a mobile
node joins to a mobile multicast agent providing a multicast-
ing service to the second wireless network by performing
handover from a {irst wireless network to the second wireless
network.

Referring to FIG. 9, a mobile node transmits a joiming,
request message to a mobile multicast agent at step S900.

The mobile multicast agent recerved the joining request
message determines whether a corresponding multicast ser-
vice can be provided to the mobile node or not at step S901.

If the mobile multicast agent determines that the corre-
sponding service cannot be provided at the step S901, the
mobile multicast agent refuses the joining request and termi-
nates the corresponding process at step S902.

If the mobile multicast agent determines that the corre-
sponding service can be provided at the step S901, the mobile
multicast agent further determines whether a multicasting,
group related to a requested multicasting service from a
mobile node 1s currently provided to the mobile node or not at
step S903. The mformation about the service group may be
stored 1n a predetermined space using various methods such
as database.

If the mobile multicast agent does not service the multi-
casting group related to the requested multicasting service,
the mobile multicast agent joins to the multicasting group at
step S904. That 1s, the mobile multicast agent joins to the
multicasting group for setting a path to transier data transmit-
ted from a sender 1n a wired or wireless environment to the
mobile multicast agent through multicast agents 1n a plurality
of wired environments.

Then, the mobile multicast agent processes the joiming
request of step S905, and approves the mobile node to jo1n at
step S906. At the step S905, the profile of multicast data
transmitted to the mobile node can be provided.

FI1G. 10 1s a flowchart illustrating a procedure that a mobile
node joining to a foreign network for a second wireless net-
work shown 1n FIG. 9 continuously performs multicast com-
munication.

Referring to FIG. 10, when the multicast agent receives a
renewal request from a mobile node at step S1000, the mul-
ticast agent determines whether the renewal request receives
within a threshold time or not at step S1001. If the multicast
agent recerves the renewal request within the threshold time,
the multicast agent resets the renewal timer at step S1004 and
approves the renewal request of the mobile node at step
S1005, thereby terminating the renewal procedure.

If the multicast agent does not receive the renewal request
within the threshold time at step S1001, the mobile multicast
agent determines whether a corresponding multicasting ser-
vice session 1s terminated or not at step S1002. When amobile
multicast agent forwards mass capacity multimedia data
although a mobile node requiring the corresponding service 1s
not present 1n a corresponding network, the resource (band-
width) of the wireless network and the system resource of the
mobile multicast agent are wasted. In order to prevent the
resource from being wasted, the mobile multicast agent ter-
minates the multicasting service session provided to a prede-
termined mobile node. Therefore, the mobile multicast agent
determines whether a corresponding multicasting service ses-
s10n 1s terminated or not at the step S1002 as described above.

If a corresponding session 1s still existed, the mobile mul-
ticast agent constantly provides the service at steps S1004 and
S1005.

When the session requested by the mobile node 1s already
terminated, the mobile multicast agent recognizes the mobile
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node requesting the renewal as a new mobile node. Therefore,
the mobile multicast agent performs an operation of joining to
a new mobile node at step S1003, thereby terminating the
renewal operation.

FIG. 11 1s a flowchart illustrating a procedure that a mobile
multicast agent processes a secession request of a mobile
node. Herein, the secession process 1s performed when a
mobile node dose not require the multicasting service session
any more due to migration to a foreign network or mobile
node termination. In case of using the secession request, the
resource of a wireless network can be more saved compared
to terminating a session by a timer.

Referring to FIG. 11, when the mobile multicast agent
receives a secession request of a mobile node at step S1100,
the mobile multicast agent determines whether the mobile
node 1s jomned to a multicasting group provided from the
mobile multicast agent at step S1101. Ifthe mobile node 1snot
joined to the multicasting group, the mobile multicast agent
1gnores the secession request at step S1102.

I1 the mobile node 1s joined the multicasting group service,
the mobile multicast agent approves the secession request of
the mobile node at step S1103. Also, the mobile multicast
agent determines whether there are more mobile nodes joined
the multicasting group service with the mobile node seceded
at step 5S1104.

I1 there 1s not mobile node joining the multicasting group
service, the mobile node secedes from the corresponding
group at step 5S1105.

I1 the mobile multicast agent needs to continuously provide
the corresponding service because there are mobile nodes
requiring the multicasting group service at step S1104, the
mobile multicast agent does not secede from the group but
performs the secession operation for only a predetermined
mobile node.

Heremnatter, the operation of a session manager when a
mobile node continuously receives an existing multicasting
service through a mobile multicast agent providing a multi-
casting service from a second mobile network while the
mobile node performs handover from a first wireless network
to a second wireless network will be described with reference
to FIG. 12 to FIG. 14.

FIG. 12 1s a flowchart 1llustrating the operation of a session
manager when a new mobile multicast agent or a new mobile
node 1nitially joins to a multicast service.

Referring to FIG. 12, the session manager receives a jo1n-
ing request message from a new mobile multicast agent or a
mobile node at step S1200, the mobile multicast agent or the
mobile node confirms the joining information of the mobile
node at step S1201.

Based on the joining information, the session manager
determines whether the joiming of the new mobile multicast
agent or the mobile node 1s a valid subscriber or not at step
S1202. I 1t 1s not valid subscriber, the session manager
refuses the joining of the mobile multicast agent or the mobile
node.

If the joining of the new mobile multicast agent or the
mobile node 1s valid subscriber at the step S1202, the joiming
information 1s registered at the member list at step S1204. The
session manager can manage the member list 1n a database.

Then, the session manager transmits supplementary infor-

mation such as a group key to a new mobile multicast agent or
mobile node in order to enable the new mobile multicast agent
or mobile node to join to a session at step S12035, thereby
accepting the mobile node to join.
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FI1G. 13 1s a flowchart illustrating a procedure that a session
manager monitors a mobile multicast agent or a mobile node
when a multicast communication service 1s constantly pro-
vided.

Referring to FIG. 13, a session manager requests a mobile
multicast agent or a mobile node to report the states thereof at
step S1300, and recerves the state reports from the corre-
sponding nodes at step S1302.

Then, the session manager stores the state information of

the mobile node or the mobile multicast agent 1n the own
database at step S1303.

FI1G. 14 1s a flowchart illustrating the operation of a session
manager when a mobile node normally terminates multicast
communication. Referring to FIG. 14, when a session man-
ager recerves a secession request message from a mobile node
or a mobile multicast agent at step S1400, the session man-
ager obtains a joining mformation of the mobile node or the
mobile multicast agent requesting the secession through the
database and confirms whether the mobile node or the mobile
multicast agent 1s a valid subscriber or not at step S1401.

If the mobile multicast agent or the mobile node 1s the valid
subscriber at step S1402, the session manager deleted the
corresponding joining information from the database and
finishes the session operation at step S1403.

Hereinatter, a handover operation to continuously receive
the existing multicasting service through the second wireless
network, which was used to recerve through the first wireless
network, when the mobile node moves {from the first wireless
network to the second wireless network will be described
with reference to FIG. 15 and FIG. 16.

FIG. 15 1s a flowchart illustrating a handover operation
when a mobile node recerving a multicasting server moves to
other wireless network.

Referring to FIG. 15, when the mobile node moves from
the first wireless network to the second wireless network, the
mobile node requests a mobile multicast agent managing a
multicasting server 1 a second wireless network to newly
j01n at step S13500.

If the mobile node receives the join approval from the
mobile multicast agent of the second wireless network at step
S1501, the mobile node transmits a secession request to a
previous mobile multicast agent managing a multicasting
service 1n the first wireless network and fimishes the move
operation at step S1503.

If the mobile multicast agent of the second wireless net-
work refuses the joining request of the mobile node, the move
operation 1s failed.

FI1G. 16 1s a tlowchart illustrating a procedure of signaling,
between a mobile node and a mobile multicast agent when a
handover operation 1s performed to continuously receive an
existing multicasting service, which was used to be provided
from the first wireless network, from the second wireless
network when a mobile node moves from the first wireless
network to the second wireless network.

Referring to FIG. 16, when a mobile node 500 wants to
move the first wireless network 400-1 to the second wireless
network 400-2, the mobile node 500 transmits a renewal
request message to a mobile multicast agent 410 providing a
current multicasting service at the first wireless network
400-1 at step S1600. Also, the mobile node 500 transmits a
joimng request message to a mobile multicast agent 420
providing a multicasting service at the second wireless net-
work 400-2 at step S1601. I the mobile node 500 recerves a
renewal approval message from the first mobile multicast
agent 410 at step S1602 and receives a joimng approval
message from the second mobile multicast agent 420 at step
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51603, the mobile node 500 transmits the secession request to
the first mobile multicast agent 410 at step S1604.

I1 the mobile node 500 receives a secession approval from
the first mobile multicast agent 410 at step S1605 and suc-
cessiully joins to the second mobile multicast agent 420, the
mobile node 500 transmits the renewal request to the second
mobile multicast agent 420 at step S1605 and recerves the
renewal approval from new mobile multicast agent 420 at step
S1607.

When the mobile node 500 moves from the first wireless
network 400-1 to the second wireless network 400-2, there
must be an intermediate zone 400-3 where the mobile node
500 could receive the multicasting services from the first
wireless network 400-1 and the second wireless network
400-2. In order to prevent the mobile node 500 from receiving
the same data repeatedly, a multicast address hoping scheme
changing a group address used to transmit data may be used
when data 1s transmaitted to an adjacent mobile network. The
mobile multicast agent manager allocates a multicast address
for the hopping according to a network topology.

According to the certain embodiment of the present inven-
tion, the multicast service can be effectively provided without
changing the conventional network structure in the wired and
wireless integrated Internet environment. Also, the mobile
node can quickly perform handover, and the data transmis-
s10n tree 1s not required to reform.

While the present invention has been shown and described
in connection with the preferred embodiments, 1t will be
apparent to those skilled in the art that modifications and
variations can be made without departing from the spirit and
scope of the invention as defined by the appended claims.

What 1s claimed 1s:

1. A wireless multicasting service method using a relayed
transmission scheme for a plurality of wireless networks,
between which a mobile node moves, comprising:

when the mobile node moves from a first wireless network

to a second wireless network, performing a new joining
request to a mobile multicast agent managing a multi-
casting service 1n the second wireless network;

performing a multicasting service renewal request to a

previous mobile multicast agent 1n the first wireless
network; and

performing a secession request to the previous mobile mul-

ticast agent managing a multicasting service 1n the first
wireless network if the mobile node receives both a
joimning approval for the new joining request and a
renewal approval for the multicasting service renewal
request.

2. The wireless multicasting service method according to
claam 1, wherein the step of performing the new joining
request to the mobile multicast agent includes:

searching by the mobile node, a mobile multicast agent

transmitting multicast data in the second wireless net-
work;

collecting information about the searched mobile multicast

agent;

requesting the searched mobile multicast agent to join a

service based on the collected information; and
receving a joining approval message from the searched
mobile multicast agent in response to the request.

3. The wireless multicasting service method according to
claim 2, wherein all control messages exchanged between the
mobile node and the searched mobile multicast agent uses an
offset multicast address.

4. The wireless multicasting service method according to
claim 2, wherein the collected information is at least one of
information about identification of the searched mobile mul-
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ticast agent, a quality of service and a service renewal cycle
time, which provided from the searched mobile multicast
agent.

5. The wireless multicasting service method according to
claim 2, 1n the step of requesting the searched mobile multi-
cast agent to join a service, the mobile node uses a message
including at least one of address information of a session to
101n, join authentication information, information about a
previous mobile multicast agent, data profile, and estimated
service time mformation.

6. The wireless multicasting service method according to
claim 2, wherein the joining approval message includes at
least one of session address information, mobile multicast
agent mnformation, negotiated data profile information, and
joimng request renewal cycle time information.

7. The wireless multicasting service method according to
claim 1, further comprising transmitting a further multicast-
ing service renewal request to a mobile multicast agent where
the mobile node joins to.

8. The wireless multicasting service method according to
claim 7, wherein the further renewal request 1s regularly
performed by a threshold time.

9. The wireless multicasting service method according to
claam 1, wherein the step of searching a multicast agent
includes:

judging by the mobile node, whether a particular mobile

multicast agent transmitting multicast data 1s present in
the second wireless network, by exchanging messages
between the mobile node and the particular mobile mul-
ticast agent using a multicast address; and

when the mobile node judges that the particular mobile

multicast agent 1s present in the second wireless net-
work, performing a new joining request to the particular
mobile multicast agent.

10. A wireless multicasting service method using a relayed
transmission scheme, comprising;:
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recerving a new joining request from a mobile node receiv-
ing a multicasting service from a neighbor wireless net-
work;

judging whether the multicasting service 1s provided;

processing the join of the mobile node, when it 1s judged

that the multicasting service 1s provided;
joining a multicasting group related to the multicasting

service and processing the join of the mobile node, when

it 1s judged that the multicasting service 1s not provided;
receving a renewal request from the mobile node;

judging whether the renewal request 1s recerved within a

threshold time or not; and

approving the renewal request when 1t 1s judged that the

renewal request 1s recerved within the threshold time.

11. The wireless multicasting service method according to
claim 10, wherein the step of processing the join of the mobile
node includes providing a profile of multicast data to transier
to the mobile node.

12. The wireless multicasting service method according to
claim 10, wherein the step of joining a multicasting group
related the multicasting service includes:

joining the multicasting group for setting a path to recerve

data transmitted from a sender 1n a wired or wireless
network through multicast agents in a plurality of wired
networks.

13. The wireless multicasting service method according to
claim 10, further comprising:

judging whether the multicasting service 1s terminated or

not, when it 1s judged that the renewal request 1s not
recerved within the threshold time;

approving the renewal request when it 1s judged that the

multicasting service 1s not terminated; and

receving the new joining request from the mobile node

when 1t 1s judged that the multicasting service 1s termi-
nated.
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